In atmospheric and climate science there is considerable interest in understanding the partitioning between gas and particle phase of chemical species. In particular, for semi-volatile substances like ammonium nitrate or certain organic species, the partitioning will strongly influence the particulate matter burden in the troposphere, the radiative properties of the aerosol, the cloud processing and the heterogeneous chemistry. In order to predict this partitioning, it is crucial to know the vapour pressure of the compounds under ambient conditions, whereas most established methods rely on high temperatures to achieve detectable vapour pressures. In the present work we use optical resonance spectroscopy (Zardini et al., 2006) to size solid, non-spherical particles during evaporation with a precision superior to direct imaging and mass change monitoring. In contrast to evaporating liquid particles, raw resonance spectra do not allow easily to discern a shift in the resonance position, which is related to a size change. To make the size change of an evaporating, non-spherical particle visible in its resonance spectra we proceed as shown in Fig. 1 . Panel (a) shows the times series of raw spectra (grey scale coded intensity). Each single spectrum is separately normalized to its own maximum and minimum and the result is plotted in panel (b). The most prominent features here are intensity extrema at certain wavelength (roughly regularly spaced) which are not time dependent and originate from etaloning of the CCD. Therefore, further normalization is performed in panel (c) by dividing each spectrum of panel (b) by the mean spectrum of the complete times series. The non time dependent features are suppressed and optical resonances shifting with time become visible, although not nearly as distinct as in the case of an evaporating liquid, i.e. spherical particle. To deduce quantitative information about the radius change with time, we associate one of the optical resonances with a specific size parameter x 0 =2π·r 0 /λ 0 . If we know the initial radius, r 0 , we may follow its temporal evolution by measuring the wavelength, λ(t), of the time shifting resonance through r(t) = x 0 ·λ(t)/2π. For retrieval of the particle radius from the resonance spectra shift of Fig. 1(c) we use visual inspection, i.e. a prominent resonance feature is tracked down as indicated by the black dots. If it leaves the wavelength domain or becomes less distinct with time, we switch to another resonance feature as illustrated in Fig. 1(c) at t ≈ 40000 s.
In atmospheric and climate science there is considerable interest in understanding the partitioning between gas and particle phase of chemical species. In particular, for semi-volatile substances like ammonium nitrate or certain organic species, the partitioning will strongly influence the particulate matter burden in the troposphere, the radiative properties of the aerosol, the cloud processing and the heterogeneous chemistry. In order to predict this partitioning, it is crucial to know the vapour pressure of the compounds under ambient conditions, whereas most established methods rely on high temperatures to achieve detectable vapour pressures. In the present work we use optical resonance spectroscopy (Zardini et al., 2006) to size solid, non-spherical particles during evaporation with a precision superior to direct imaging and mass change monitoring. In contrast to evaporating liquid particles, raw resonance spectra do not allow easily to discern a shift in the resonance position, which is related to a size change. To make the size change of an evaporating, non-spherical particle visible in its resonance spectra we proceed as shown in Fig. 1 . Panel (a) shows the times series of raw spectra (grey scale coded intensity). Each single spectrum is separately normalized to its own maximum and minimum and the result is plotted in panel (b). The most prominent features here are intensity extrema at certain wavelength (roughly regularly spaced) which are not time dependent and originate from etaloning of the CCD. Therefore, further normalization is performed in panel (c) by dividing each spectrum of panel (b) by the mean spectrum of the complete times series. The non time dependent features are suppressed and optical resonances shifting with time become visible, although not nearly as distinct as in the case of an evaporating liquid, i.e. spherical particle. To deduce quantitative information about the radius change with time, we associate one of the optical resonances with a specific size parameter x 0 =2π·r 0 /λ 0 . If we know the initial radius, r 0 , we may follow its temporal evolution by measuring the wavelength, λ(t), of the time shifting resonance through r(t) = x 0 ·λ(t)/2π. For retrieval of the particle radius from the resonance spectra shift of Fig. 1(c) we use visual inspection, i.e. a prominent resonance feature is tracked down as indicated by the black dots. If it leaves the wavelength domain or becomes less distinct with time, we switch to another resonance feature as illustrated in Fig. 1(c) at t ≈ 40000 s.
The vapour pressures deduced from these experiments compare favourably with high temperature effusion measurements of ammonium nitrate.
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